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Introduction: The drive to achieving economy, efﬁciency and effective use of resources has catalysed the
development of day case laparoscopic cholecystectomy (DCLC). The aims of this study were to determine
the stay in (unplanned admission) rate of DCLC, identify reasons for unplanned admissions and re-
admissions in this cohort of patients and explore how to improve the same day discharge rate.
Patients and Methods: This is a review of 258 patients undergoing DCLC between April 2008 and March
2009. Information on these patients were retrieved and analysed for their effect on unplanned admis-
sion. Statistical analyses were performed using SPSS for Windows as appropriate.
Results: There were 201 females and 57 males with mean ages of 44.23  1.02 and 52.0  1.83
respectively. Fifty six percent of patients had no major co-morbidities and 51% of operations were per-
formed by consultants compared to 48% by Registrars (SpRs). The mean operation time was
50.92  1.55 min for consultants and 61.36  2.03 for SpRs (p ¼ 0.0001). Sixty nine percent of the
patients were discharged on same day after DCLC. The rate of admission was 29.4% for biliary colic, 37.7%
for cholecystitis and 75% for those previously jaundiced. Admissions were mainly due to insertion of
a drain and late operation start time.
Conclusion: Appropriate patient selection, sensible scheduling of operations and avoiding the use of
drains will decrease unplanned admissions following DCLC. Although the time taken to perform
procedures was higher for surgical trainees than consultants, this had no adverse outcome on patient
outcome.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
The Day Surgery Audit Commission 2001 report suggests that
increased use of day surgery would reduce waiting times because
more patients would be treated and they are not subject to last
minute cancellations by the hospital.1 Although laparoscopic
cholecystectomy was added to the basket of day case procedures in
the early 1990s, initial progress was slow because the procedure
was not widely accepted as suitable for day case surgery.1 A
Cochrane Database Systematic Review has demonstrated equiva-
lent results between day case laparoscopic cholecystectomy (DCLC)
and overnight stay.2 A number of studies have shown that the
implementation of DCLC is feasible, effective and safe.3e5 Today
laparoscopic cholecystectomy is widely performed as a day case
procedure with satisfactory results, demonstrable cost savings,6,7
and a high level of patient satisfaction.8e10 It is recognised that
a number of different factors contribute to successful day case
surgery ranging from good anaesthetic care to careful selection of
patients and timing of surgery.11; fax: þ44 (0) 1752 774651.
. Akoh).
ciates Ltd. Published by Elsevier LtThe drive to achieving economy, efﬁciency and effective use of
resources has catalysed the development of DCLC in our centre. This
report concerns DCLC in a large 960 bedded Teaching Hospital with
a well developed Day Case Unit e initially three fully equipped
theatres, a treatment room facility and a dedicated two stage
recovery area. By the time of this study however, the unit had
already been expanded to ﬁve theatres and some inpatient surgery
incorporated. The aims of this study were to determine the stay in
(unplanned admission) rate of DCLC, identify reasons for
unplanned admissions and re-admissions in this cohort of patients
and explore how to improve the same day discharge rate.2. Patients and methods
A list of patients who underwent day case, or were coded as due to undertake
day case laparoscopic cholecystectomy between 1st April 2008 and 31st March 2009
was obtained from clinical coding. The case notes were reviewed and data retrieved
on to a specially designed proforma. All patients fulﬁlling the criteria for DCLC
(cholelithiasis, non acute cholecystitis, American Society of Anaesthesiology (ASA)
class IeIII, and informed consent) were seen in the pre-assessment clinic where
information regarding age, sex, body mass index (BMI), past medical history
including co-morbidities [cerebral vascular event (CVE), hypertension, diabetes
mellitus, asthma/chronic obstructive pulmonary disease (COPD), heart disease]
and previous abdominal surgery (upper gastrointestinal, bowel resection,d. All rights reserved.
Fig. 1. Gallbladder ﬁndings on ultrasonography in 252 patients.
Table 2
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against thromboembolism and antibiotic prophylaxis at induction of anaesthesia.
The dates of pre-assessment and planned laparoscopic cholecystectomy were
used to calculate the number of days to surgery. Information about gallbladder wall
thickness and common bile duct diameter was obtained from ultrasound scan
reports. The ASA grade of the patient was obtained from the anaesthetic assessment.
The operation details were checked to determine the grade of surgeon undertaking
the operation, whether any abnormal anatomy was noted, whether the gallbladder
was contracted, an empyema was present and whether the gallbladder was deeply
embedded in the hepatic bed. The severity of adhesions involving the gall bladder
and occurrence of any intraoperative complications such as a bile leak and use of
drains were documented. When there was no evidence of gallbladder wall thick-
ening, oedema or contraction and/or omental or visceral adhesion, the ﬁnding of
‘grossly normal’ wasmade. Following operation, patients were discharged according
to established criteria (Table 1). No routine follow up was performed either by the
hospital or with the patient’s GP.
The length of operation (surgeon start e surgeon ﬁnish) data was obtained from
the hospital performance information department that had collected the data at the
time of surgery. The reason for admission was categorised in the following ways:
conversion to open procedure, pain control, drain in situ, nausea and vomiting,
urinary retention and anaesthetic complication. Late operation was deﬁned as
a procedure commencing after 13.00 h or not allowing 4e6 h of recovery time before
the unit closed at 19.00 h. The date of discharge was used to calculate the length of
stay. The reasons for re-admission were determined in appropriate patients.
All data was recorded using a Microsoft Excel Spreadsheet which was then
analysed using SPSS for Windows (SPSS Inc. Chicago, Illinois). A p-value of 0.05 or
less was regarded as signiﬁcant.
3. Results
During the period of the study, 258 (201 female and 57 male;
ratio 3.5:1) patients underwent DCLC. The overall mean standard
error of mean (SEM) age was 45.95  0.91 years with a range of
16e79 years. The mean  SEM age for females was 44.23  1.02
whereas for males this was 52.0  1.83 (F-statistic ¼ 13.041
p ¼ 0.0001). The ASA class of the patients was not recorded in 13
cases. Of the remaining 245 patients, 128 (52%) were ASA grade I,
112 (46%) in grade II whereas ﬁve (2%) were in grade III. One
hundred and seventy patients (67%) presented with biliary colic,
whereas 69 (27%) had calculus cholecystitis. The ﬁndings on
ultrasonography in 252 patients (data not available in 6) are shown
in Fig. 1. Ten patients with gall stone pancreatitis and four with
jaundice had further imaging and management before being listed
for laparoscopic cholecystectomy. In one patient an incidental
ﬁnding of gall bladder empyema was made at operation.
One hundred and forty four patients (56%) had no associated co-
morbidities. However, hypertension (16%) and asthma/COPD (14%)
were the commonest associated medical conditions. Fifty nine of
these patients had more than one co-morbid condition. Sixty four
percent of the patients had no signiﬁcant abdominal operations in
the past. Eighty eight of the remaining 94 patients had undergone
either gynaecological surgery or appendicectomy.
Fifty one percent of the procedures were performed by
consultants, whereas 48% were performed by Specialist Registrars
(SpR) e grade of surgeon not documented in four cases. TheTable 1
Day case laparoscopic cholecystectomy discharge assessment criteria.
Criteria Yes No
Alert and Orientated
Observations within patient’s normal limits
Pain controlled
Minimal nausea and tolerating oral ﬂuids and food
Passed urine (if appropriate)
Able to stand and walk unaided
Crutches explained if necessary
Wound checked
ECG stickers removed
Venﬂon removed
Patient ready for dischargedistribution of cases according to gall bladder pathology was
similar between consultants and SpRs. Fifty eight percent (76/131)
of patients operated on by consultants had no associated medical
co-morbidities, compared to 53% (65/123) of cases by SpRs (Yate’s
x2 ¼ 0.493; Yate’s p-value ¼ 0.4825). The ASA distribution of cases
between consultant and SpRs was not statistically signiﬁcant
(Yate’s x2 ¼ 0.993; p ¼ 0.6086). Also, the distribution of cases
between consultant and SpRs according to gall bladder pathology
on USS was not statistically signiﬁcant (Yate’s x2 ¼ 0.531; Yate’s
p-value ¼ 0.970). The mean  SEM age of patients operated on by
consultants was 46.15  1.25 whereas for SpRs this was
45.79  1.35. The difference was not statistically signiﬁcant
(F-statistic ¼ 0.056; p ¼ 0.946).
The ﬁndings at operation are shown in Table 2. Information on
analgesic medication post operatively was not documented in 17
patients. The analgesics used in 241 patients are shown in Fig. 2.
One hundred and six patients (44%) had a combination of 3 anal-
gesic drugs with Paracetamol, Diclofenac and Oramorph being the
commonest.
Sixty nine percent of patients were discharged on the same day.
The reason for admitting 81 (31%) patients is shown in Table 3. The
mean  SEM age of 81 patients admitted following DCLC was
49.07  1.52 compared to 44.52  1.12 for 177 non admitted
patients (Table 4). The difference was statistically signiﬁcant (F-
statistic ¼ 5.454; p ¼ 0.02).
The rate of admission according to diagnostic category as
ascertained by ultrasonography was 29.4% for biliary colic, 37.7% for
cholecystitis, 20% for gallstone pancreatitis and 75% for those
previously jaundiced. There was a higher rate of admission inFindings at operation or on histological examination in 258 patients undergoing day
case laparoscopic cholecystectomy.
Findings Number %
Grossly normal 93 36.0
Mild adhesions 61 23.6
Moderate adhesions 45 17.4
Severe adhesions 25 9.7
Abnormal anatomy 10 3.9
Bile spillage 8 3.1
Embedded gallbladder 6 2.3
Gallbladder polyps 3 1.2
Mucocoele 2 0.8
Contracted gallbladder 1 0.4
Common bile duct stone 1 0.4
Not recorded 3 1.2
Total 258 100
Fig. 2. Analgesia prescribing by type.
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The presence of co-morbid conditions did not play a signiﬁcant role
in whether patients were admitted or not after surgery (Pearson’s
x2 ¼ 7.686; df ¼ 7; p ¼ 0.361). Although higher proportions of
patients in ASA 2 [40/112 (36%)] and 3 [2/5 (40%)] categories were
admitted compared to ASA grade 1 [37/128 (29%)], the difference
was not statistically signiﬁcant (Yate’s x2 ¼ 0.8989 p ¼ 0.6099).
The overall mean  SEM length of operation was 56.20 
1.301 min whilst the median length of operation was 55 min. The
operating time was shorter for consultants (50.92  1.55 min) than
for SpRs (61.36 2.03) orothers (65.5010.32)e F-statistic¼ 8.844;
p ¼ 0.0001. The operating time was not statistically different
between groups deﬁned by whether they had previous abdominal
surgery or not (F-statistic ¼ 0.478; p ¼ 0.792).
The mean age of those admitted was 5 years higher than those
discharged home on the day of surgery (Table 4). There were no
statistically signiﬁcant differences between males and females
(F-statistic ¼ 0.354; p ¼ 0.552) or ASA classes (F-statistic ¼ 0.163;
p ¼ 0.850) with regards to operation-discharge interval. There was
negative but statistically not signiﬁcant correlation between the
likelihood of hospital admission and the following parameters:
time operation commenced; time operation ﬁnished; duration of
operation; and the operating surgeon. Furthermore, the operation-
discharge period did not signiﬁcantly correlate with the duration of
operation; ﬁndings at operation (level of difﬁculty); and re-
admission to hospital after discharge.Table 3
Reasons for admission following day case laparoscopic cholecystectomy.
Reason for admission Number %
Drain in situ 24 9.3
Late operation 22 8.5
Pain control 8 3.2
Nausea and vomiting 5 1.9
Urinary retention 3 1.2
Anaesthetic/Respiratory 3 1.2
Unclear 3 1.2
Bradycardia/pacemaker 3 1.2
Small bowel perforation/pain 2 0.8
Difﬁcult operation 2 0.8
Wound complication 2 0.8
Inappropriate 2 0.8
Operation cancelled on the day 1 0.4
Seizure 1 0.4
Total 81 29Thirteen (5%) of 258 patients were readmitted to hospital after
discharge. The main reasons for re-admission after DCLC in 13 (5%)
patients are shown in Table 5. Nine of the 13 belonged to the group
who had day case surgery compared to 4 in the group who were
admitted following DCLC. Seven patients hadmore than one reason
for admission. The proportion readmitted in those with failed DCLC
(4/81) was similar to the group who successfully achieved DCLC
(9/177) e x2 ¼ 0.002; df ¼ 1; p ¼ 0.960.4. Discussion
The overriding issues in performing DCLC are safety, selection of
the appropriate patients, grade and experience of the operating/
supervising surgeon, perioperative and postoperative analgesia,
stay in rate and re-admission after discharge from hospital.
Our experience supports the contention by others3,6,11e14 that
laparoscopic cholecystectomy can be safely performed as a day case
procedure. Theunplannedadmissionrate in this seriesof31%is similar
to the experience of Robinson15 butmuchhigher thanmost published
series.3,12,13,16e18 The reason for this is probably multi-factorial. Rob-
insonetal.15 reporteda seriesof269caseswithastay in rateof30%and
identiﬁedage>50, ASAgrade3 and surgeryafter 13.00h as signiﬁcant
risk factors for admission. However, Metcalfe and co-workers19
showed in an albeit small series that inclusion of patients with gall
bladder wall thickening did not result in a high admission rate.
Ninety eight percent of patients in this series were in ASA grade I
or II and 56% had no medical co-morbidities. Whereas 64% had no
signiﬁcant prior abdominal surgery, 88 of the remaining 94 had
surgery via a low abdominal incision. All these mean that the
selection process was geared to avoiding difﬁcult dissection and
complicated anaesthetic recovery. As experience was gained with
the procedure locally and conﬁdence has increased coupled with
the drive to doingmore day cases, more challenging DCLC are being
attempted. This is conﬁrmed by the inclusion of patients recently
treatedwith gall stone pancreatitis, acute cholecystitis not operated
on during their acute admission and ASA grade III patients. Oper-
ative ﬁndings indicate that 10% had severe adhesions around the
gall bladder indicating a more difﬁcult dissection and possibly
prolonged anaesthesia. This study indicates that previous jaundice
and recent acute cholecystitis (<4 weeks) are risk factors for
admission following DCLC.
There is no agreement on whether there should be a cut off age
for DCLC. Some authors state that age is a signiﬁcant factor
Table 4
Distribution of pre-assessment-operation interval, operation length, age and operation-discharge interval according to whether patients were admitted following planned
DCLC or not.
Admitted N Mean  SEM 95% Conﬁdence Interval for mean F-statistic p-value
Lower Bound Upper Bound
Pre-assessment-operation interval (days) Yes 80 20.79  2.34 16.12 25.45 0.26 0.61
No 175 22.41  1.86 18.74 26.07
Operation length (mins) Yes 78 59.77  3.05 53.70 65.84 3.36 0.06
No 176 54.62  1.29 52.07 57.18
Age Yes 81 49.07  1.52 46.06 52.09 5.45 0.02
No 177 44.52  1.12 42.31 46.73
Operation-discharge interval (mins) Yes 77 3184.29  1154.26 885.37 5483.19 12.871 0.0001
No 176 451  15.03 421.39 480.75
N ¼ number of patients.
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different ﬁgures for an age cut off (ranging from 50 to 65 years) that
is associated with increased risk of admission.11,19e21 In Rathore’s
series11 patients over 55 were admitted following DCLC more due
to caution than any objective risk assessment. In this study, the
mean age of those admitted was 5 years higher than those dis-
charged home on the day of surgery (Table 4). It is thought that
older patients are more likely to require hospital admission due to
social reasons. This may not be the entire explanation as only 2
patients in this study were included in the DCLC pathway in spite of
inadequate social care arrangements post surgery.
In a retrospective analysis of 731 cases Lau and Brooks22 iden-
tiﬁed the length of operation as the best predictive factor for
unplanned admission after ambulatory laparoscopic cholecystec-
tomy. Given that the average duration of operation in this series
was 56 min, it is not surprising that it did not signiﬁcantly affect
admission rates. Closely linked to prolonged duration of operation
are a thickened gall bladder wall and the presence of severe
adhesions at surgery. It is reasonable to postulate that the more
difﬁcult the dissection, the longer the duration of surgery and the
higher the risk of complications.23
This study conﬁrms a commonly held belief that an important
requirement for a successful DCLC is the experience of the oper-
ating/supervising surgeon. Apart from safety of technique and the
avoidance of complications, the duration of operation is an
important factor in determining whether the patient can be dis-
charged on the day of surgery or not. In this series, although the
case mix of consultants and registrars were similar, the mean
operating time was signiﬁcantly shorter for consultants than for
registrars. Though a signiﬁcant proportion of the cases in this series
were performed by SpRs who had a longer mean operating time,
the stay in rate for cases performed by SPRs was lower than for
consultants (28% and 36% respectively). This is similar to Jain’s17
report of 269 cases where higher surgical trainees performed 62%
of the procedures with a statistically signiﬁcant longer length of
operation but no difference in clinical outcome. This means that inTable 5
Reasons for re-admission following day case laparoscopic cholecystectomy in 258
patients.
Reason Number Percentage of
overall cases
Pain control 4 1.6
Wound dehiscence/infection 4 1.6
Abdominal pain and constipation 1 0.4
Bile Leak 1 0.4
Cannula site infection 1 0.4
Pain control and vomiting 1 0.4
Serosanguinous collection 1 0.4
Total 13 5.2carefully selected patients reasonably experienced surgical trainees
can achieve a successful outcome with low risk of stay in after
DCLC.
Contrary to the experience of others who found postoperative
nausea and vomiting as the commonest reasons for admission
following laparoscopic cholecystectomy,8,14,24 insertion of surgical
drains and operations being performed late in the day were the
most common reasons for admission. Admission to hospital
following DCLC (Table 3) can be reduced by avoiding the use of
drains e either by applying a topical thrombotic agent, FloSeal
(frequently used in other laparoscopic procedures25) during
surgery in cases complicated by oozing from the hepatic bed or
providing adequate lavage in the presence of bile spillage. Although
there is no agreement as to howmuch time is required for adequate
recovery before discharge, with ﬁgures ranging from 4 to
12 h,5,9,26,27 doing DCLC during the morning is less likely to be
associated with admission. The key modiﬁable factor in preventing
admission following DCLC is the timing of the procedure. List
scheduling to ensure that DCLC cases are performed either during
a morning list or ﬁrst on the afternoon list will allow sufﬁcient
postoperative recovery time. Performing DCLC during the morning
session may not be the only answer to the problem of unplanned
admission. In a series of 176 planned DCLC, Psaila et al.21 performed
common bile duct exploration in 9 and other procedures in 10
patients (total 10.8%) yet were able to discharge 86% on the same
day. It is understandable why an intraoperative complication was
one of the signiﬁcant factors resulting in admission to hospital.
Even in a prospective series where patients were admitted and
operated on in the morning, the stay in rate was as high as 16%.10
The overall re-admission rate of 5.2% in this study is lower than
that cited by Kavanagh28 but higher than others.3,6,14,27,29 Six
patients were readmitted due to poor or inadequate pain control.
Other studies highlight a signiﬁcant proportion of patients (12.5%)
attending their General Practitioners (GP) for analgesic and anti-
emetic prescriptions.28 This study did not include a post discharge
follow up analysis but we think the addition of antiemetic medi-
cation to the discharge prescription may be beneﬁcial. Where there
is ongoing contact between the Day Surgery Unit and the patient or
between patient and GP, re-admission rates are lower.3,21,29
5. Conclusion
Success in DCLC depends on selecting patients who are well
motivated and in good physical condition; experience of the per-
forming or supervising surgeon; and scheduling operating lists that
allows adequate recovery time. Also, a clinical pathway has been
shown to increase the number of patients treated in the ambulatory
care setting.30,31 A day case integrated care pathway has now been
implemented at our centre and it is already beginning to yield
dividends.
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